Greece, Italy, USA, and Australia. The exact prevalence of FAP-1 in Brazil which is considered the hub of historical Portuguese colonies, however, remains unknown ( Fig. 1) . The principal pathology is a mutation on chromosome number 18 of the transthyretin protein where the amino acid methionine replaced valine at position 30 (ATTR V30M) leading to the production of an abnormal amyloid protein by the liver [3] . Systemic deposition of this amyloid in various tissues particularly the axons of peripheral neurons leads to progressive peripheral neuropathy of the sensory, motor, and autonomic nerves.
Neurogenic digestive disturbances (44.2%) and neurological symptoms of the lower extremities (43.7%) are the most common primary clinical manifestations of FAP-1 [2, 3] . The early clinical features of FAP-1 are summarized in Table 1 . FAP type 1 manifests itself during adulthood. The Portuguese variant of the disease has an early age of onset, an average of 33.5±9 years. Late age of onset (above 50 years of age) tends to occur in non-Portuguese disease clusters. When patients show these suspicious clinical features, FAP-1 is diagnosed by confirming the presence of amyloid deposits in tissue biopsies obtained from the subcutaneous tissues of the abdominal wall, skin, gastric or rectal mucosa, peri-tendinous fat, or sural nerve and further gene sequencing studies to identify the mutation ATTR V30M [2] . The only curative treatment option available for patients with FAP-1 is liver transplantation in order to eliminate abnormal hepatic synthesis of the ATTR V30M amyloid protein [3] . A brief urogynecologic review of FAP-1 is important because of the potential for causing pelvic floor dysfunction associated with variable nonurogynecologic clinical presentations in mutation women carriers, the multi-disciplinary approach needed for management of this unusual condition and the wide geographical distribution of the disease. Our data are supported by clinical observations over the period of 15 years and our cohort included more than 500 FAP-1 patients. Over the last 5 years, a systematic investigation of 150 more FAP-1 carriers was also performed. More than 60% of this patient population is women.
The effects of FAP-1 on the genito-urinary system in both sexes are common and may be early and progressive-like previously described [4] . The natural history is typically a progressive deterioration in the function of the urinary bladder and urethra similar to other peripheral neuropathy disorders such as that associated with diabetes mellitus. The degree of FAP gene mutation and penetrance determines the type of lower urinary tract symptoms in carriers with storage problems occurring at a higher rate (56.5%) than voiding dysfunctions (52.2%). The first abnormality is thus diminished bladder sensation followed by reduced detrusor contractility (myogenic, vasculogenic, or neurogenic patterns) leading to incomplete voiding, urinary retention, and subsequent back-pressure complications on the upper urinary tract and chronic renal failure [4] . One study in progress has shown that the incidence of reduced bladder sensation and reduced detrusor contractility among female carriers of FAP-1 was 33% and 25%, respectively, with the former abnormality appearing earlier (unpublished observation). In women, the changes in urinary bladder storage and voiding functions are associated with symptoms of recurrent urinary tract infections and both overflow and urge urinary incontinence.
The pathogenesis of cystopathy induced by FAP-1 is not clearly understood but could result from the combination of intrinsic and neurological injuries to the urinary bladder [5] . Initially, the selective loss of small myelinated fibers and axonal degeneration responsible for autonomic regulation and conduction of peripheral thermal sensitivity from the bladder leads to diminished sensitivity. Recent evidence has shown that the bladder urothelium, previously considered to be a passive lining of the urinary bladder, has important sensory functions. In fact, this layer responds to distension stimuli, expresses sensory receptors, and releases neurotransmitters that influence the nervous and cellular activity of the urinary bladder. Amyloid deposition at the suburothelial level of the urinary bladder in patients with FAP-1 creates a mechanical barrier that further interferes with the transmission of neuro-hormonal signals across the urothelium to the interstitial cells of Cajal found in the lamina propria and the detrusor myofibers. The development of detrusor hypo-contractility represents the final stage of FAP-1 and indicates the spread of the disease to the cholinergic motor efferent neurons of the urinary bladder. Treatment of women with lower urinary tract symptoms associated with FAP-1 depends on the specific stage of the disease. Patients with storage dysfunction will benefit from regular and timed voiding in the earlier stages. In some cases, the supra-pubic vibration device may improve bladder emptying provided that there is a positive response to the therapeutic probe [6] . In more advanced cases with detrusor underactivity complicated by a high post-void residual urine volume, vesico-ureteral reflux, and recurrent urinary tract infections, more aggressive therapeutic measures should be used such as a clean intermittent self-catheterization or suprapubic cystostomy. Urological screening of close female family members of women with FAP-1 is also recommended to detect asymptomatic lower urinary tract complications [7] .
The association between female sexual dysfunction (FSD) and lower urinary tract symptoms particularly urinary incontinence in women with FAP-1 leads to further deterioration in their quality of life. Similar to diabetic peripheral neuropathy, a significant proportion of women with FAP-1 have FSD (21.7%) as a result of sensory and motor disturbances in the function of the pelvic nerves (unpublished observation). Histological studies have shown amyloid deposition in the afferent myelin fibers that conduct sensitivity to touch, light pressure, and vibration from the genital tract through the dorsal horns of the spinal cord to the central nervous system in women with FAP-1 [8] . Diminished blood flow to the genital organs as a result of amyloid vasculopathy may also be responsible. It is also likely that changes in sex hormone levels particularly diminished ovarian testosterone production as a result of pelvic ischemia may be related to the etiology of FSD in women with FAP-1.
During the later course of FAP-1, the neuro-degeneration process spreads to the somatic nervous system with the involvement of the pudendal nerve. This lesion combined with the indirect vascular and myogenic effects of FAP-1 leads to neuromuscular transmission abnormalities in the pelvic floor striated muscles. A high incidence of pelvic floor muscle dysfunction has thus been reported in women with FAP-1 (73.9%) characterized by a reduction in the tone and strength of pelvic floor muscles (unpublished observation). This is clinically manifested as pelvic organ prolapse and/or stress urinary incontinence at a younger age and/or in nulliparous women [7] . Biofeedback training can promote the myoaponeurotic functions of the pelvic floor muscle in these women, namely by improving coordination, tone, and recruitment of new functional motor units [9] . This may delay the development of pelvic organ prolapse and stress urinary incontinence in women with FAP-1 and help to improve their overall sexual function, particularly the orgasmic stage. The surgical treatment of stress urinary incontinence and pelvic organ prolapse in women with FAP-1 is similar to that in other women. However, the surgical approach to stress urinary incontinence should be meticulously planned with particular attention given to identify detrusor hypo-contractility because postoperative urinary retention is more frequent in women with FAP-1 than in the average female patient population with stress urinary incontinence. Likewise, when deciding the surgical strategy for the treatment of pelvic organ prolapse in women with FAP-1, it is important to exclude occult stress urinary incontinence. We also recommend peri-operative systematic antibiotic prophylaxis with anti-incontinence and reconstructive pelvic surgery in women with FAP-1 who tend to be more prone to postoperative urinary tract infections because of poor general condition and neurogenic bladder dysfunction.
In conclusion, Portugal is the source of an autosomal mutation-ATTR V30M-that was transmitted to remote countries during the maritime Portuguese discoveries at the beginning of the modern age. The genetic disorder is called familial amyloidotic polyneuropathy, Portuguese type variant I, which is characterized by generalized and progressive peripheral neuropathy with multi-system involvement. The disease is associated with severe lower urinary tract, pelvic floor, and sexual dysfunctions in female carriers when the pelvic nerves are affected. Increased urogynecologic awareness of this condition allows early detection and appropriate management of urogenital manifestations before the occurrence of irreversible structural damage to the kidneys. Therefore, a close liaison between the urogynecologist, neurologist, and clinical geneticist is needed for providing holistic care to women with FAP-1.
